Stochastic dynamic programming (SDP) is a computational technique that has been used to model daily routines of foraging in small birds. A diurnal bird must build up its fat reserves towards dusk in order to avoid starvation during the night, when it cannot feed. However, as well as the benefits of avoiding starvation, storing fat imposes costs such as an increased predation risk and higher flight and metabolic costs. There is therefore an optimal level of fat reserves for a bird to reach at dusk in order to survive overnight without being left with excessive fat reserves at dawn. I tested a prediction common to all SDP models of daily foraging routines, that a bird will attempt to reach this level at dusk, regardless of its fat reserves the previous dawn. I provided supplementary food to manipulate the fat reserves at dawn of free-living European robins, Erithacus rubecula. Diurnal changes in body mass (a reliable estimate of fat reserves) were then monitored remotely. Robins provided with an ad libitum food supply reached almost exactly the same body mass at dusk, regardless of their body mass at dawn, supporting the prediction that birds attempt to reach a target level of reserves at dusk.
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Periodic routines of behaviour are very common in nature, and often coincide with periodic variations in the environment, such as the daily light:dark cycle, or the yearly seasonal cycle. The adaptive significance of periodic behavioural routines has been investigated over the past decade with a computational technique known as stochastic dynamic programming (SDP: Houston et al. 1988; Mangel & Clark 1988; Cuthill & Houston 1997) . SDP models can be used to relate the consequences of an animal's short-term decision making to its lifetime reproductive success, by predicting the consequences of particular 'behavioural policies' (i.e. rules for choosing particular behaviours) over a series of fixed time periods (e.g. a series of days).
One type of periodic behavioural routine that has been modelled extensively with the SDP technique is the daily routine of foraging in small birds (e.g. McNamara & Houston 1987 , 1990 Houston & McNamara 1993; Bednekoff & Houston 1994a, b; McNamara et al. 1994 ). These models have often included routines of additional behaviours, and one of the best-developed SDP models of behavioural routines is a model of daily singing and foraging routines in birds (Houston & McNamara 1987; McNamara et al. 1987; Hutchinson et al. 1993 ). In two previous papers, I presented a series of empirical tests that supported a central assumption of this model, that environmental conditions such as overnight temperature and foraging success (Thomas 1999a), and the predictability of foraging success (Thomas 1999b), affect a bird's subsequent song rate and hence its daily singing routine. However, the SDP models are more specific than this, and posit a specific mechanism, the strategic regulation of energy reserves, by which the relationship between the environment and singing behaviour is mediated. Fortunately, a bird's fat reserves can be reliably estimated simply by weighing the bird (Gosler 1994; Witter et al. 1995; Dall & Witter 1998) , allowing this mechanism to be investigated in the field.
SDP models of daily behavioural routines relate a bird's state (its fat reserves) to the relative costs and benefits of performing different behaviours at different times of day. If a bird's fat reserves fall to zero, then the bird will starve to death. However, the fact that birds generally maintain their fat reserves at a level well below their physiological maxima suggests that storing fat reserves also has costs, which increase with the amount of fat stored (Blem 1976; Witter & Cuthill 1993) . The mass-dependent costs of fat storage may include mass-dependent predation and metabolism (including mass-dependent flight costs). (For a review of mass-dependent costs of fat storage see Witter & Cuthill 1993.) Whatever the source of the costs of fat storage, to minimize the net costs of being too thin and of being too fat, birds will attempt to regulate their fat reserves at some optimal level somewhere between these two extremes.
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